Incorporation of canavanine into rat pars intermedia proteins inhibits the maturation of pro-opiomelanocortin, the common precursor to adrenocorticotropin and beta-lipotropin.
Pro-opiomelanocortin, the common glycoprotein precursor to adrenocorticotropin and beta-lipotropin, is the most abundant protein synthesized in rat neurointermediate lobes. Dissected rat neurointermediate lobes were incubated in the presence of canavanine, an analog of arginine, to determine (a) whether canavanine could be incorporated into pro-opiomelanocortin molecules and (b) if incorporation occurs, whether there is any effect on the processing mechanism of the prohormone. Preincubation of rat neurointermediate lobes for 16 h in the presence of 10 mM canavanine results in the production of pro-opiomelanocortin molecules in which most, if not all, the arginine residues have been replaced by canavanine. Identification of canavanine-containing pro-opiomelanocortin forms was done by two-dimensional electrophoresis, tryptic and chymotryptic peptide mapping, as well as by analysis, on polyacrylamide gels in the presence of sodium dodecyl sulfate, of the fragments resulting from a partial digestion with chymotrypsin. During pulse-chase experiments, canavanine-containing pro-opiomelanocortin molecules were found to be processed at a much slower rate than the normal precursor forms: after a 2-h chase, conversion of approximately 25% of the analog-containing prophormone was observed compared to 83% of the nonanalog-containing precursors. Moreover, the small proportion of canavanine-containing precursor molecules which had undergone cleavage during the chase yielded atypical large molecular weight peptides. These results indicate that canavanine incorporation into neurointermediate lobe proteins considerably slows down the conversion of pro-opiomelanocortin into its different end products.